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¥ by the change in
King (6) gives data on the heat
and CaFeQO for which heat capacity

390 K
ures of these crystals.
Acknowledgments are made to A, N, Orlov for his comments and
useful advice,

(Note: This is a full translation except that €q.(2), p.545,

has not been copied; in this equation B and q are elasticity
Cerd 5/5 coefficients).
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TITLE:

S07/126-6-5-3/43

Dependence of the Equilibrium Value of the Lattice
Constant of a Mixed Spinel From Composition
(Zavisimost' ravnovesnogo znacheniya pestoyannoy
reshetki smeshannoy shpineli ot sogstava)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Nr 5,

ABSTRACT:

Cardl/4

pp 781-785 (USSR)

The author deals with a spinel-type lattice., Such a
lattice is typical for many ferromagnetic semiconductors
(ferrites)., The spinel latticze may be represented

as a face-centred lattice of oxygen atoms, with varicus
metal atoms in the tetrahedral and cctahedral positions
between lattice sites. To calcula*e the birding energy
of lattices of this type Orlev and Man'® (Ref 2) used a
simplified spinel model which represerts sufficiently
well its main properties. This mcdel has the following
characteristics. (1) The negative and positive charges
due to the oxygen electrons ard rnuclei are regarded as
smeared out throughout the lattice. This means that

the total electrostatic potential of this lattice is
equal to zero. (2) The excess electrons of oxygen ions
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and the valence electrons of metal atonms (3d, 4s and 4p
electrons in the case of iror-like atoms) are regarded

as distributed with a constant density Q throughout the
lattice, The interactions of these alectrons with

metal ions are allowed for, using the statistica] me thod
of Gombash (Ref 3). (3) The phase spaces of electrcns
with left-handed ang right-han'ed spins are considered
Sseparately. Calculations were carrisd out on the
assumption that in the €Xpression for the lattice energy
it is sufficient to includa ¢ 1v the following two te-mg:
(1) electrostatic interaction of ions and electron gas;
(ii) repulsion energy due to penetratiorn of the "external"
electron gas into ion frameworks (this £a8s 1s considered
to be smeared out uniformly throughout the crystal). The
author calculated constants S,  » €ach of which

represents interaction of the electron gas witn a
particular ion framework, 7The values of 5, (Table 3)
Card2/4
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were then used to find, from the lattice energies, the
structural lattice constants a for 11 mixed spinels
(Table 4), The experimental °© (Table 4, cols, 2 and 5)
and calculated (cols. 5 and 6) values of the lattice
constants a were found to agree to within 0.1-0.2

for a, of th€ order of 8 . The experimental

dependence of the lattice constant of a particular
spinel, e.g. chCdl_cFe2O4, on the concentration ¢

of one component (e.g. zinc) was found to be fully
reproduced (Table 5) when the values of s, listed in

Table 3 were used to calculate the lattice constant a_.
The paper is entirely theoretical. Acknowledgment

is made to A. N. Orlov for his advice.

There are 5 table and 6 references, 4 of which are
Soviet and 2 English,
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 5, p 98 (USSR) -

Orlov, A.N., Men', A.N.
-\_.—__.

Statistical Theory of Bond Energie§{1n Oxides of Cubic-Lattice
Transition Metals Vi

Tr. In-ta fiz, metallov, Ural'skiy fil. AS USSR, 1958, Nr 20, pp 43-52

This article is a survey of the authors' studies based on a generalization
of the method of solving the Thomas-Fermi equation for a diatomic mole-
cule (RZhFiz, 1955, Nr 8, 16122) to the case of a crystal with allowance
for electrons with two senses of spin (the d-shell of the transition
metals)., The bibliography contains 21 titles,
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TIPIE The ﬁnﬁﬁﬁzum_ﬂf_llhrﬁﬁianalfFrequencies on the Simplest
lodel of an Ordering®Alloy. IT,

PERIODICAL: Fitzika metallov

i metallovedeniye, 1959, Vo1 7, Hr 3,
PP 335-340 (USSR)
ABSTRACT:

, and interacting
e elastic coupling
n any two neighbouring stoms are the

t is generalized

An approximate
frequency Speéctrum shows that such

Yy be replaced by a Ccompletely ordered chain

made up of effective atoms whose broperties depend on
¢ and 7 accoruing to kqs (2) and (3). It is shown
that the maximum (Debye) freqpency, a5 a function of

the ratio of masses and Coupling coefficients, may

- - R001033!
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The Spectrum of Vibrational Frequencies on the Simplest kodel of
an Ordering Alloy. IX.

either increase or decrease as the degree of long-range
order in the chain increases. The theory is in

general agreement with the reduction in the Debye
temperature which was observed by Iveroncva et al. (Ref 4)
in ordering Cu.Au’land NL;Feﬂalloyso

There are 1 figure and 4 Soviet references,

ASSOCIATION: Institut fiziki metallov AN SSSR (Institute of Physics
of Metals, Ac.Sc.. USSR)

SUBMITIED: November 22, 1957 | e
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P ————— 7

The Freguency dgectrumyof a Chain of Atoms Obtainsd OF
faking into Account Interactions Setween Meighbours of
any Order (3Spektr chastot tsepochki atomov pri uchete
vzaimodeystviya sosedey lyubogo poryadka)

PERIODIC L: Pizika metallov i metallovedeniye, 1959, vol 7, Nr 3,

pp 450-453 (USSR) |
V/ ‘

AESURACY: The present note discusses the vibrations of a linear

chain made up of MN-atoms of one type. It is assumed that
the chain is closed and the equation of motion for the nth
atom is given by Bq (1), where X is the displacement

of the atom and a(j) is the coupling constant. Solutions
of xg (1) are sought in the form of g (2). Expressons
are derived for tne freguencies w and are given by

£g5 (&), (9) and (10). These equatlions are found to
reduce to all the special cases considered previously
(Refs 2-4). There are 4 references, 3 of which are

Soviet and 1 snglish.

ABSOCLATICN: Sverdlovskiy sel'skokhozyaystvennyy institut

(8verdlovsk Agricultural Institute)

SUGI D : June 12, 1957
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AUTHOR: Men', A.N,
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TITLE: On the Determination of the Number of Long-Range Order

Parameters for Multi-Component Alloys

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 7, Nr 4,
pp 633-635 (USSR)

ABSTRACT: It is shown that if the number of types of atoms is m
and the number of types of sub-lattice sites is mj,
then the number of arbitrary long-range parameters 1is
given by p = mmj; ~-(m + mj - 1). There are 4 references,
2 of which are Soviet, 1 Japanese and 1 Polish.

ASSOCIATION:Sverdlovskiy sel?skokhozyaystvennyy institut
(Sverdlovsk Agricultural Institute)

SUBMITTED: February 10, 1958
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AUTHORS: Men'!. A.N. and Orlov, A.N, S0V/126-8-1-23/25
——— - |
TITLE: On the Theory of Vibrational Spectrator Solid Solutions

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 1,
pp 154-156 (USSR)

ABSTRACT: The authors have calculated (Refs 1 and 2) the
frequency spectrum of elastic vibrations on a one-
dimensional model of an ordering binary solid solution,
using the method of "effective atoms". Lifshits and
Stepanova (Ref 3) have also introduced this idea in their
work on the vibrational spectrum of the three-dimensional
binary solid solution of isotopes. The method of
"effective atoms'" may be used when the mass difference
between atoms of different kind Mj— Mj' and the

difference between the elastic coupling coefficients

33! 310 5100
A;;, - qu? are small, as a result of which the change
in the vibrational spectrum of an ideal monoatomic
crystal of given symmetry, due to the fact that the atoms
are not identical and their distribution over the sites

Card 172 is different from the ordered distribution, may be
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on the Theory of Vibrational Spectra of Solid Solutions
considered as a small perturbation. In the present
note it is pointed out that the methocd of "effective
atoms" is applicable both to the one-dimensional and
the three-dimensional case even if the coupling
coefficients are different and the number of atoms
per elementary cell is arbitrary.
There are 8 Soviet references, one
translation from German.

of which is a

ASSOCIATIONS: Imstitut fiziki metallov AN 5SSR (Institute of

detal Physics: Ac.Sc. .
Sverdlovskiy sel ' skokhozyaystvennyy institut

(sverdlovsk Agricultural Institute)

SUBMITTED: August 25, 1958
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AUTHORS : ‘,4.‘?.'3*"4__,_5_-,.,“- and Orlov, A.N.

TITLE: On Binary Solid Solutions with Interatomic Bonding of

Two Types

PERIODICAL: Fizika metallov i metallovedenive,
pp 337-341 (USSR)

ABSTRACT: In the theory of binary
is often represented in
of interactions between pairs of atoms.
that the interaction energy for a given pair is
only by the type of the two atoms. However, in general
this energy depends on the nature and the disposition of
all the atoms surrounding the given pair XY. Moreover,
even if one limits ones attention to the interaction of
the pair XY with the nearest neighbours, then thfi?nergy
of the pair Vyy can take on a number of valdes Vyy

i denotes the number of the configuration

XY. One could try to take this

into account by expressing the energy of the crystal not

as a sum of all the possible XY and i but as the sum of

Ccard 1/3 energies of complexes formed by each atom’ with its

e

1959, Vol 8, Nr 3,

alloys the energy of the crystal
the form of a sum of the energies
it is assumed
determined

where
surrounding the pair
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SOV/126-8-3-3/33
On Binary Solid Solutions with Interatomic Bonding of Two Types

O nearest neighbours. In that case the energy of e?°9
complex is taken as equal to the sum of energies sz
- corresponding to a given pair of atoms of given type XY
’ in the complex of type a. If the energy levels of
electrons in the atoms of a complex are close (almost
degenerate), then the formation of resonating orbits
becomes possible. This case is realised in pure metals.
If the levels are very distant, then the resonance is
less probable but, under certain conditions, localized
covalent bonds may be formed. If the atoms of a complex
do not have a sufficient number of electrons in order
to ensure the saturation of all the localized covalent
bonds, then some of them will become unsaturated. One
might expect that this would lead to a relatively stable
local distortion of valence angles and interatomic
distances in a complex. The distance between atoms
which take part in covalent bonding will be smaller and
the interaction energy greater between neighbouring atoms
of the same type but not coupled in this way. This
leads to the appearance of interatomic bonding of two
types which can conventionally be designated as weaTJiig//

Card 2/3
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TITLE: On the Determination of the Number of Arbitrary Short-
range Order parameters for Multicomponent Alloys
PERIODICAL: Fizika metalloV i metallovedeniye, 1959, Vol 8, Nr 3,
PP ho-452 (USSR)

ABSTRACT: The problem conside i n-component alloy
containing A\ sublattices. i hown that the
pumber of independent short-range order parameters is

given by
_(n - 1) (mzn - 2m1)
o 2
where n is the number of types of atoms, ™, is
the number of elements in the matrix

2 = {zmﬁ . (1)

ber of nearest sites in sublattice Yy ¢to

LAY
a given site in sublattice U and 1w,V = 1,2 ... A,
m1 is the number of elements in the matrix Z foi*////

N
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on the petermination of the Number of Arbitrary Short-range Order
pParameters for Multicomponent Alloys

which Y. A N. Orlov is thanked for his valuable
suggestions.

There are 2 figures and 3 references, 1 of which is
Soviet, 1 Polish and 1 English.

ASSOCIATION: Sverdlovskiy sel'skokhozyaystvennyy institut
(SverdloVSk Agricultural Institute)
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Derivation of the Thomas—Fermi and the Thomas~—Fermi—Dirac
Equations Taking into Account Partly Filled Electron Shells

obtain the required relative number of left and right oriented
spins. The present author gives a derivation of the Thomas—Fermi
and Thomas—Fermi—Dirac equations for these cases, The system is
assumed to be described by the Hamiltonian

n 2
é\ = f v’-z_ﬂl + Z P @ Z Vgi + 9—. E‘ i— (1.3)
2 &= r,, & 2n 2 Tij
7 gsh 8 i=1 i}

where 2z, is the atomic number of the nucleus g8, V, 1is the -

potentiaﬁ due to the nuclei, and T 1is the additional potential.
The sum of these potentials is denoted by Vgi so that

Vgy = Vg + ¥, (1.3a)
The ground state energy of the system is then calculated from
e A
E= (A K Bdg (1.%)

where

Card 2/ 7
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&(l,aoooon) =

(1.1)

and uj are th
- the spi
indepefdent byt arg gbgrgit functions which are

11
energy is then given by ocessarily orthogonal . nearly

The groung sState b///

e f)(l:l) d ql +

2
E = & 2%
2 z -a \V

2
>m Spl‘?(lsl)d 9 - ﬁf S E.E.}.:_f)g(zflg .

whare 9 d 9 (1.7)

12

Ve = nsaeS e_(212) dq
rlz 2

Card 3/7 (1.8)
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Bk = ](a 5/‘
where ] k 5; 3 :/q, (1.9)
x = __k,l_ 4 3
k™3 2m§£33'*'.’) ’ (1.10)
By == X', (0% 4q
where o " , (1.11) /
Xt = 3 2/3.\/ Y
a "3y 3 (1.12)

and when these are substi -
Stituted into E 1.7 j
for the ground stat : © Eq, (1.7) the final ex
e ; pression
p 1s given by energy as a function of the charge density

Card 4/ 7
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Derivation of the Thomas.~Fermi and the Thomas—-Fermi~-Dirac ‘

Bquations Taking into Account Partly Filled Electron Shells

2 ¢+ ZpZh 1
- 8
= =5 . Svgl pdq - ';;-'vae\?dq +
® ek el ) (1.13)
- 101
* Ay SP%qu - Xy §9W3dq- ’
The expression for the total energy of a crystal consisting of a ’
mixture of two electron gases with densities p; and oz
corresponding to the two spin orientations is then v
2 > 7 o
B =& Z‘Esf,{l -9 SYg (¢ +o.) dg -méa g Velp; +p2) dgq #
"&b Ten 5 5/ VR
H 8 3
+ 2 § (0173 + 78040 - Xy \ (51 "34p,¥3)4

(1.14%)

It follows from these equations that the Poisson equation
connecting the potential with the charge density is of the form

Card 5/ 7
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AV = 407 ¢ (py *+ 05), (1.23)
1 oy 4 ) ‘3
PL T 99 {(V"Vl*“O)E*TOJi
] (£ = 1,2)
whers ~”o 1 ¢ I
oy = Uuo {(V - vy +“Lf,’54)2 + TO}J (1 =1,2), (1.21)
and 15 1
oh = .28t ,  wh = Hac< t (1.22) ‘_/

5% 15%,®

Thus the final Poisson equation describing the system and
including the efferts of partly filled shells is of the form

AV = 2¥eaq (v - vy v %Pk [0 v, 4 vRyE %)}

CIA-RDP86-00513R001033!
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Derivation of the Thomas—Fermi and the Thomas-—Fermi-—Dirac
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The usual Thomas—Fermi—Dirac equation can be obtained from this
by putting Vi =V, = Vo and the Thomas-—Fermi equation by putting

Tp=0, The solution of Eq.(1.7) is subject to the boundary
conditions

lim (T = £V = zZje; lim V = Q, (1.31) ///

This is an abridged translation, Acknowledgements are made to
A.N, Orlov for discussions and valuable advice,
Te are 8 references: 6 Soviet, 1 German and 1 English, N

ASSOCIATION: Sverdlovskiy sel?skokhozyaystvenn institut
(Sverdlovsk Agricultural Institute

SUBMITTED: November 16 1959, and after revision May 9 1960
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TITLE: B%E:?;ination of the Number of independent Long and 9
Order Parameters in Multicomponent So1id Solutions

Short-range
A .
PERIODICAL: Fizika metallov 1 metallcvedeniye, 1960, Vol 9,
Nr 6, pp 801 - 809 (USSR)

ABSTRACT: The present work 1S concerned with the discussion of the

' concept of long- and short-range meters in

multicomponent crystals having - e, the

det ermination of the number of independent parameters and
the generalization i btained by the ///
present author in Re 6 1inear and polnt
defects are not considered, hematical 13
apparatus developed can be u :
discussion is quite generalo
long-range order, the distribution of atom
equivalent and non—equivalent sites (these are defined in
Refs 2 and 6) is taken into account, while in the case of
the short-range order both the distance and the position
of the atoms in the intermediate spheres are accounted for.

Cardl/2 A method is given for finding the number of jndependent




CIA-RDP86-00513R00103:

"APPROVED FOR RELEASE: Wednesday, June 21, 2000

SRR skt 1

s/126/6o/oo9/o6/001/025

Determination of the Number of Lnde%gggégéléong- and Shortnrange
Order Parameters in Multicompeent Solid Solutions

short~range order Parameters which takes into account Second-~
order neighbours. The treatment is highly abstract, but

the results obtained can (and should) be taken into account
in the Statistical theory of order in multicompcent solid
Solutions and, in Particular, in the study of temperature

and concentration dependetzas of shortmrange order parameters

in the first aud Second coordination sSpheres, i
Acknowledgment is made to A.N. Oriov for discussions and
helpful advice. There are 10 references, 7 of which are

Soviet, 1 Japanese (in English) and 1 English.

ASSOCTIATION: Sverdlovskiy sel’skokhozyaystvennyy institut
(Sverdlovsk Agricultural Institute)
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Theory of the oxidation-reduction equilibrium in wistite,
Fiz.met.i motalloved. 10 no.l:142-145 J1 '60. (HIRA 13:8)

1. Iastitut metallurgii Ural'skogo filiala AN SSSR.
(Wustite) (Oxidation-reduction reaction)
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Deternining short-rangs order in s rmulticomponent disordered
solid solution. Piz.met.i metalloved. 10 no.l:145-148 J1
160. (MIBA 13:8)

1. Inatitut metallurgii Ural'skogo filiala AH SSSR.
(Solutiona, Solid) (Crystal lattices)
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T,
Confizurational free emsrgy of multicomponent solid solutfon consi-

dering the distribution of atoms %n sublattics interstices. Fiz. met.
i metalloved. 10 no.%:630-631 O %60, (MIRA 13:11)

1. Institut metallurgii AN SSSR.
(Crystal lattices) (Solutions, Solid)
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AUTHOR: Men', AN

TITLE: Calculation of the Correlation Parameters for the
Second Coordination Sphere of an n-Component Solig
Solution

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.1l0, No.s,
pp0655~660

account, The ¢t N unordered solid s
€quivalent sit i atoms of type i,

There are 6 references: 5 Soviet and
1 Noanoviet°

ASSOCIATION: Institug metallurgii UFAN SSSR

: (Institute of Metallurgy, UFAN USSR)
SUBMITTED: April 11, 1960
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» AUTHOR: Men', A,N.
i TITLE: .. Approximate .Solutions of the Thomas-Fermi Equation for
' .. an Atom

PERIODICAL;: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1961, No.2, pp.42-45

TEXT: Analytical expressions gilving approximate solutions of
the Thomas~Fermi 8quation for an atom

3/2/x1/2

y" = y (l)

have been given by H.C.Brinkman (Ref.5), T.Tietz (Ref.6) and .
K.Umeda and S.Kobayashi (Rer,7). The approximate solutions of X

7. W4Eq.(1l) are based on the fact that
- X = Vyx (2)

is a slowly varying function (assumed constant), The arbitrary
constants are then chosen aso that Y should agree with

tabulated values, The present author uses the method of
Card 1/8“\
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approx y -
B8.,A,Chaplygin (Ref.h4) to obtain approximate solutions of Bq.(l), /
In this method tvo functions 2 and. u are chosen 8o that

= ; . Z”—Z.I'/X'I' > o' a’-u‘"’/x‘l‘ < 0' ( 3)

i The choice of the functions 2z and u can be made with the aid
' of the following two lemmas, : :

‘Lemma 1, If two functions £(x) and ¢(x) are differentiable
on G and satisfy the conditions f£'(x)D>¢'(x) andg
o) then for any x€G the following inequality will

P TR (x)) elxl), ' ‘
Lemma 2, If two functions £(x) and ¢(x) can be differentiated
n times and satisly the conditions
E 1) f(xy=gp(x,, Fl)=e'x,), .. jl"~'l(xu)=9(n—n(xa);

S S e, :

- .
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:?'; then for an -
‘ ; ¥ x€G the fo11
cLf ; owing inequ
) (x) D o(x). Consider now the differgn:i:;ye:i:iizxj;ways hold;

- vhere YOSy, v, vy, (5)
— ’ 5 ‘
y(xo)-_yo, y (x0)=y'o:'°-y(n—” ('\:a):},o(n-*D
Let us no |
W set up another differential equation of the f
(n) orm
: 270 = glx,z,27,2n,, 5 (n-1) : (6)
wh \
ere 2(xo) = yo, z'(xg) = yu (n-1) '
In Eq.(6) the functi chosen au o) = yolant)
. ction i h .
region G, ¢ 8 chosen so that i
Leon . It then follows from Eq.(5) and g> thaln t?e
Lo sing Lemma 2. o hic N £ nd (6) that z(n)) y(n)
N r ) !
»<f, and introducing the functio;cezdingw:nf:nzifilzr ey Q<
[ a .
Z22¥Ju (7)
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Consider now
y" = fx,y) (8)

where
of
dy >0, ¥(x0) = yo, y'(xo) = Y'
Then, accordin
: g to the above, one can fi
satisfying Eq.(7) from the di'.fferential :;iu::;mt;unction i
2" = elx,z) | (9)

Consider the equa-tion
21" = f(x,z) (10) VJ.

. One can show that
one z)zy)y. In fact from Eq.(9) andg (10) we

z" - z1" = g(x,z) - f(x,z)) 0 (11)

[ : ) .
- v

- Card 4/8

CIA-RDP86-00513R001033!

APPROVED FOR RELEASE: Wednesday, June 21, 2000



2 .wmww-ﬂliﬂ»ﬂsﬂ;,u\"}x AR

"APPROVED FOR RELEASE Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

r-»-.mz‘.vmga ! ‘1“

S/139/61/000/002/005/018
Approximate Solutions of ... E032/ELl4

It follows from Lemma 2 that
z)> 2y (12)
. Subtracting Eq.(8) from Eq.(10) we find that

z1" - y" = £(x,z) - £f(x,y) DO (13) .

. and since g§ >0 and z )y, we have in accordance with

Lemma 2, zj D> vy. Proceeding in a similar way with the function y

we are led to Eq.(4), By continuing this process indefinitely,

We can establish the limiting functions zp, and u, vwhich are as

near to y as required., In order to find the functions ¢ and
for Eq.(1) 1let

p = max X, (14)
from which it is clear that

' Card’ 5/8
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' t.=1,,{(ea%—n(1—ag ) )—ao(e e x)( ——‘”‘—)}
) wO . wﬂ (15)
: w,
b= o fsgfootot) (et 1 ).
The solution of the equation oo
zZW = — g » (16)
4
subject to the condition Z(o) = 1, z2' (o) = Y' (o)
. N — e ——— e . -
ives !
s  r=fEK, Ve, (17)

where Kl is the mod:fied Bessel function of the second kind
and C = 0.42. The solution of the equation

2
at = 22 : (18)
| W f
subject to the condition u(o) = 1, u'(e) = —‘lii
Card 6/8 : 3u
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_Approximate Solutions of ,.. £032/E414
gives o
u ——'L___—- '
(x4 V) : (19)

. The quantity y can easiiy be found from the data reported by
. P.Gombash (Ref.2) and is found to be,

g = 0,70 (20)

. ..} Expressions similar to Eq.(17) and (19) have been obtained by

H.C.Brinkman {(Ref.5) and P.Gombash (Ref.2) from the condition
A = const and are of the form

V=V XK, @QVirx), =064, c=173,
. _ _ (21)
y=8/(x+ V6p):, =038

There are 7 references: 4 Soviet and 3 non-Soviet.
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ASSOCIATION: Sverdlovskiy sel'skokhozyaystvnnnyy institut
(Sverdlovsk Agricultural Institute)

Approximate Solutions of

SUBMITTED: November 16, 1959 (initially)
May 9, 1960 (after revision)
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Distribution of cations in a milticomponent stoichiometric spinel,
Flz.tver.tela 3 n0.4:1054~1060 Ap 161, (MIRE 14:4)

1, Uraltskiy filjal AN SSSR, Institut metallurgii, Sverdlovsk.
(Spinel group) (Cations)
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Effect of cation distrilmtion in a mliicomponent stol

on the equilibrium
104 ap rer: presspre of oxygen,

chiomstric spinel
Fiz.tver.tela 3 NCe4:1101~

l (MIRA 14:4)
s Uraltaks
skiy £111a1 AN SSSR, Institut metallurgiig Sverdlovsk,

(Cations) (Spinel group
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MENY, A.M,

Determination of the configurational heat capacity of a
muli';icomponent spinel., Fiz, tver, tela 3 no.8:2466~2469
Ag 161, (MIRA 14:8)

1. VUral'skiy filial AN SSSR, Institut metallurgii, Sverdlovak,
(Spinel group-~Thermal properties)
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7, 9390

AUTHOR: Men', A. .

TITLE: An approximate method c¢f analysis of non-stationary

fluctuation spectra

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, v. 4, no. 3, 1961, pPp- 521 = 533 + 1 plate

TEXT: Experimental investigation of the fluctuations
encountered in the propagation of ultrahigh-frequency waves
in the troposphere by a number of authors (Ref, 1 = A.P. Deam,
B.M. Tannin - Proc. IRE, 43, 1402, 1955;: Ref, 2 -t
and his team - DAN SSSR, 125, 1019, 1959: Refo.. 3 ‘d:
this journal, 2, 848, 1959; Ref. & . M.C. Thompson, H.B.Yanes,
J.Res. NBS, 63D, 45, 1959; Ref. 5 - the author = Radiotekhnika

i elektronika) showed that their autocorrelation and spectral
characteristics were non-stationary. Consequently, in order

to determine the average spectral characteristics, it is necessary
to employ the statistical method of analysis of’ 'a ‘whole series

of independent measurements which should be varried out under
identical conditions. This method is based on the spectral analyss
Card 1/8
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of a given process by an analyser having a high resolving
pover; this consists of a large number N of narrow-band
filters and is a very complex equipment. However, in many cases,
it is sufficient to employ a more simple analyser consisting of
several (e.g. 2) wide-band filters which cover the whole
fluctuation spectrum. In the simplest two-filter analyser '
it is possible to determine approximately the relative bandwidth
of the spectrum by an integral coefficient Y , which is equal
to the ratio of the fluctuation powers at the input of these
filters. The experimental application of this method for deter-
mining the phase-difference fluctuation Spectra is investigataed
in this work. The phase-difference spectra were measured

at a wavelength of X = 10 cm cover a distance of
L = 33 km . The spectra were found for various heights of
the receiving and transmitting antennae h and ho .

respectively, and distances d between the antennae. The
spectra could be determined from the coefficient y , which is
defined by: -

Card 2/8
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(d) = o /o, = (b - By )2'/(6(;) - by )2 (2)
¥ = og/oy = %% a’B 1 d’H
where °b and oy are the average square values of the
phase-difference fluctuations measured at
the output of the high- and low-frequency
filters, respe:tively, and
1

points spaced by a distance d .

-

and P4 are phase fluctuations of the signals at the ;

In general, Yy 1is a function of d. h. ho . L and time t .

The parameter Y 1s also dependent on the limiting frequency
Fc between the bandwidth:i of the filters and this should be

chosen in such a way that Y should be near to unity. The
coefficient y as a function of d can be axpressed by:

Card 3/8
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———em

2
(d) = wa(l - rB) “ Ip

uemm—ca

2
6¢H(1 - rH) - Ty

where rg and ry are the spatial correlation coefficients

for the high- and low-frequency fluctuations, respectively.

It is shown that these coefficisnts c¢an approximately be
expressed by:

Virdy  d

r, = =——— eorf —— ; = : (8)

H

4

H

2

where erf x et dt is the probability integral and
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KH and d B are the charactoristic scaling factors

characterising the size of the nonhomogeneities which produce

the fluctuations. 1In the case when the wave propagates over 5
a sharp discontinuity the phase-difference fluctuations can be

expressed by (Ref. 10 - the author and his team - DAN SSSR, 2,

7L0, 1959; Ref. 11 ~-ditto- this journal, 2, 388, 1959):

593=0,265"(3¢);]

LL [ 1 — ry{z)
»3 tg’ (‘P(/‘Q)

— sy b L [ 1 —ru(2) :
7 __ 512 (%2)3 ———— .
By = 0250 (el =5 [ T “”"‘z)] (13a) L/’

where rH(z) and rB(z) are correlation coefficients of the

+ 1 ry(2) ] (13)

fluctuations in the direct and reflected waves for the
discontinuity. These coefficients can be oxpressed by:

Card 5/8
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. .. ~ V;lg .
r (Z)—M‘Cff—lz—; ru(z):_—_ oz oerd u, (lli')
" - 22 I
2= 2k, (1ha)
h+hy &r
A t and
where is the spatial delay angle between the direct a

< d b
reflectegl waves. The coefficient y can be expressSe y:

[z - Iy i
l/::l rf—z—>ctg("'th"){»l+‘/ —erf——])(

_dn- I
Td-cnnl((h’ Ly= {\l ‘2z (]5) 115)

T 5 "/;lu Z‘ -1
Vel 62 \ctg? by o PR e )
x[( Yoo ) (50 /

where ® 1is a constant gJ.Ven by

Vel d)(l———‘ﬁl'—eri—q—) :____ (15a) -«
2d
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Eq. (15) can be simplified for various snecial cases, such
as z 3\ Fé or z >, /y - Some of the results obtained

with this formula are illustrated in Figz. 58, wvhere v is
pPlotted as a function of tiie distance L for various values
of (H and AB « The calculated and the experimental data

show that as thc len cth of the transmission route is
increased, it is possilble to observe a relative broadening

of the fluctuation spectrwa which is due to the presence of

a boundary surface and the nonhomogeneity of the medium. The
time dependence of the spectral characteristics of the fluc-
tuations was also studied eXperimentally; in particular, their
dependence on the velocity and the direction of wind was
measured. It was found that ¥y was almost independent of the
direction and strength of the wind.

There are 8 figures and 1% reforonces: 10 Soviet-bloc and

3 non-Soviet-bloc. The English~languagze not umentioned in

the text is: Ref. 6 - R.B. Muchmore and A.D. Wheelon, Proc.
IRE, 43, 1437, 1955.
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i iofi 1 i I iki AN UkrSSR
TON: Institut radiofizilii 1 elelitroni .
ASSOCTATEON (Institute of Radiophysics and Electronics
of the AS ULrSSR)

SUBMITTED: December 1, 1960

Fig. 58 , ;
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al form, Izv.vys.
Frequency spectrum of a linear chain of e specl :
ucheb.zav,; fiz. 00,5:101-108 16l. (MIRA 14:10)

1. Sverdlovskiy sel‘skokhozyaystvennyy institut,
(Spectrum, Atomic)
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Determination of short-range order parameters for the first co-
ordination sphere of unordered solid solutions, Fiz, med, i
metalloved 11 no,3:347-352 Mr '61, (MIRA 14:3)

1, Institut metallurgii Ural'skogo filiala Akademii nauk 585K,
(Crystal lattices)
(Solutions, Solid)
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i 3 2is jonal parar Fiz,
Heat capacity sf systems with a special additional g.arametl,gr. i
met. i metalloved. 12 nn.1:158.16C <1 '6l. (KIRn 14:8)

1. Institut metallurgii Ural'skogo filiala AN SSSR.
Alloys--Thermal properties )
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AUTHOR Men', A. N.
———
TITLE: Determination of parameters characterizing the cation dig(pi-

bution in multicomponent 8pinels

PERIODICAL: Akademiya nauk SSSR. Izvestiya, Seriya fizicheskaya, v. 25,
no. 11, 1961, 1385 - 1387
TEXT: The Structure of Spinels containing Ni (1 = 1,2,....,n) cationsg of

kind i wag studied, The cation distribution over tetrahedral apg octahedral
lattice sites ig described by one parameter ), 17Dhe dependence of \ on the
composition ¢; is determined from a solution of the equatiop dF/d) = 0, V//

where F = K(., Cys T) - kT 1n w(], ci)' The author bases on his own experi-

mental results (Fizika tverdogo tela; in print) regarding the relation

A =)(ci), to represent the equation s
d lIn w 1 4K
=i 1
d( kT 4.\
Card 1/4
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Determination of parameters.., g{gg?é61/025/011/017/031
1

derived f i i
trom the relations indicated above, in the form

M@y — 1444 1)

(1 —M—r) (Jc'_ll) = oy,
Gty
(3cr — Ag) (3¢, F 3 — T—hgry = (7) /
where - — ; —
N I T
Ms\}.x,-ﬂ oM
‘ ° N 1= —3—‘171
f < i
T= N AN SN =3y (5)
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Determinati~g

of parameters,, , 21/823/61/025/011/017/()51
B102
Ify for the case 14
] M = ] -
1o 0, f i« independent of A (low

temperaty
' re
follows: )y 1t

P b+ V1 -
PEII I (@ aby o )y, m
i)y
' (9)
Z,r:dcz 4 r—1, a4y =1 — 3¢,
1=3Cl+1——7, b = '
di=3c,(1 —p), g, e

3 dy = 3¢, (3ey -+ 3¢y — 1 +r).

For the case of high temperatures,
_ {—,
l,z——“—cl, AZZBCI—AX.

1"‘2 ¢

i=3

=X S
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Datermination of parameters. .., B104/810z

ii obﬁai?;d. ?he prOp?se§ function f§l)_is well satisfied for the Systems
Fe,_ Mg, °1+,n,"‘g1-1)°4’ rangee_cMnco4 0.8¢c(1.2), and
Fe,__Ti (Ni1+cFe1_2c+)Tic_A)04. In case of magnesium ferrite, a good

2greement with experiment ig attained if f is taken as a linear function of v///
L. Experimental results concerning the system N1+cFe2_20TiCO4 are in good

agreement with theoretical data if £ i; taken as a linear function of ¢ and
of ¢. There are 1 table and 13 refererces: 9 Soviet and 4 hon-Soviet.

‘ The two most recent references to English—language publications reuad asg

. - follows: Kriessman (. J.y Harrison 5. F., Phys. Rev., 103, 857 (10547,
Neel L., Ann. Phys., 3, 137 (1948).»

ASSOCTATION: TInstitut metallurgii UFAN SSSR (Institute of Metalluryy of
the Ural Brawch of the Academy of Sciences USSR)
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g4.4100 MHR T ) B102/B138

AUTHOR: Men', A. N.

TITLE: Cation distribution in nulti-component spinel
PERIODICAL: Fizika tverdoge tela, v. 4, no. 1, 1962, 14 - 21

TEXT: Formulas are derived for the concentration and temperature
dependence of the parameter )3 = N'/N for a spinel-type lattice containing

N, cations in tetrahedral (o) and octahedral (B) sites. Nf’is the number

of i-atoms in p (b = A,B) sitess i+ N (1= 1,2...n). The sub-
script J runsﬁfrom 1 to n-1. At T=C, %J = 0. m,j(T,ci) is sought,

¢y = Ni/N. For %j(T,ci) a set of n-1 equations is obtained:

1 U
a,=exp{—— NET Tﬁ}}'
‘< )‘!(dl"‘)‘l) _ . _ " L
f .(9‘1"1!)@12" ) =0, (]-—'1‘ cony I 1)! (6) |d,=b,—!— ‘Zld‘c‘—k ‘Z—:ltﬂ\p (7)‘

e = e -

card 1/3 (=12 (i i)
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For example, for the systen Fe,Mg: (Fe,:Mg, JO0
- - i -— 4
AMlay)  — 20
A== . o (10)
is found, and for FerTix [NireoFersTiew] O
Ml—2044) -7
(1l —2¢0 . ET
) f-Ne—n—° - (11). , -

F = :
or U1/kT 0.96, the results agree with experiment. Fpor Spinels of type

o =(1+2a)+ Y1+8a ;

1(2204 which may be normal or inverse at T=0, )’i

]W ""_‘y’\ 2 1 a '
(L ? 5 ’ O’ O) ; A’n orm ( =
. Neel C‘ }i' 2 O I9 I93 = whepe a -exp(’U/id‘)-
Ab T=T dh/dT has a max .muﬂl II = wnere
» axi 9 U1/kx ] h T

afxo(t-+0)—2(1 )] = xyx (b - 3a') ;‘(:"""__ A {16)
and-a = 4+ b = 8 ,
n. S5a, N o+ oy, o = 544a, Diny. = 1+8a. Numerical \(‘
v

Ca.rd 2/3
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Cation distributigy in.,, B102/B13g
Solution yjields (xo)inv°£!2°75’ (Xo)nu:£4”85" U, may be defineg 83 the

activatiogn eénergy of an elementary event cf catjop diffusion, §9L440°K,
(111)inv =007 ev, For A(T) at rep , (U1)n /(01)1nv = 1.8,

o
7\,1.“)(1'0) = 0.064, ?”n,(To) = 0.008. 1In the following, the system
ch1~cZ2O4 is treateg analogously, the resultg are tabulateq, There are

1 figure, 4 tables, apgd 19 Teferences; 11 Sov;et-bloc and 8 non-Sovijet .
- bloc, fThe four most récent referenceg to English—language Publicatiops
- read ag follows;, A. Miller, J. Appl. Phys. Sup. 30, No. 4, 249, 1959;
J. B. Goodenough, A. L., Loeb, Phys. Rev, 38, 391, 1955; ¢. J. Kriessman,
S. P, Hairison, Phys. Rev, Jo3, 857, 1956; K. Muramori, s, ;. Miyaharg ,
J. Phys, Soc, Jap. 15, 2354, 1960.

ASSOCIATION, Instityt metallurgii ypsy Sverdlovgk (Institute of .
Metallurgy or UFAN, Sverdlovek)

SUBMITTED, May 24, 1964 (initially),
June 13, 19¢44 (after revision) W
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B102

B108
AUTHOR; Men', 4. N.
TITLE: Concentration ang temperature dependences of the correlation ’

parameters of g three-component spinel
PERIODICAL: PFizika tverdogo tela, v. 4, no. 4, 1962, 889 - 895

TEXT: The author establishes the correlation parameters of a three-
component spinel with the composition ch1-cz2O4 for which the distribution

with respect to the sublattices ig determined by the probability of V//
finding a certain cation at a definjte lattice site. Extensive formulas

are derived, which cannot be presented in this abstract. There are

1 figure, 3 tables, and 10 references: 7 Soviet and 3 non-Soviet, The

three references to the English-language publications read as follows:

N. lMiyata. J. Phys. Soc. Jap., 16, 206, 1291, 1961; §. M. Hastings,

L. ¥. Corliss. Phys. Rev., 104, 328, 1956.

ASSOCIATION: Institut metallurgii UFAN SSSR, Sverdlovsk (Institute of
Metallurgy of the Ural Branch AS USSR Sverdlovsk)

SUBMITTED:  November 9, 1941
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‘ | AUTHORS: . Men', A. N., and Naysh, v. yve.
TITLE: The term eplitting in multicomponent disordered crystalg i
PERIODICAL: Fizika tverdogo tela, v. 4, no. fZ, 1962, 3522-3525 ‘

TEXT: The theory of term splitting in crystalg, developed by Bethe (Ann. .
de Phys., 3, 133, 1929) ig extended to nulticomponent disordered crystals. 7
It is assumed that & multicomponent crystal compriges N 8ites. 1In the cage -/
of n types of atoms,'Nt (t = 1,2,.... n), 2% Ny, = N holds. Each site is

characterized by a set M of four symbols (ikla). i characterizes the color
(the type of atom) of the point, k the number of atoms of a given type,

1 the gpatial distribution of the other points with respect to the one
considered and g gives the condition that among aites of equal color there
Day be such as have different magnetic moments. 1(R) characterizeg an
island in space which is bounded by a sphere of radius R. Y ig the set of
all sites, whilat the get ud(i,k,l) of all sites of the same type ig a

..

Card 1/2

”' . - - R001033
APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513



"APPROVED FOR RELEASE: Wednesday, June

21, 2000 CIA-RDP86-00513R00103:

SR DT

P

5/181/62/004/012/023/052
The term splitting in multicomponent ... B104/B102

| (J) (3) (3)
subset of M. A sequence Rmin < R1 < Rmax is obtained if one point

is connected by rays with the remaining sites and 4f the distances apart of
two sites are ordered. 1(R11) N I(Riz) holds for the symmetries 1(R,, )

of the island if R, < Rj,. If the symmetry 1(Rmax
possible to find a limiting radius (Ri)limit’ for which 1(R,) = 1(Ry,. )

Thus the problem is reduced to finding the symmetry of the islands, starting
from l(Rmin)' The problem is solved for spinel and garnet structures. It

) is known, it becomes

is shown that for spinel-type structures that have tetrahedral lattice

8ites the character of the term splitting is completely explained if due
congideration ig given to the immediate neighborhood, whereas in the case

of octahedral lattice sites two coordination apheres must be considered. -
There are 1 figure and 2 tables.

ASSOCIATION: Ingtitut fiziki metallov AN SSSR, Sverdlovsk (Institute of
the Physics of Metals AS USSR, Sverdlovsk)

SUBMITTED: July 9, 1962
Care 2/2

APPROVED FOR RELEASE: Wednesday, June 21,2000  CIA-RDP86-00513R001033



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

A . o $/070/62/007/003/003/026
‘ : E132/E460

AUTHORS: Izyumov, Yu.A., Men', A.N.

TITLE: On the theory of the scattering of slow neutrons in
solid solutions having the spinel type of structure in
its dependence on composition and degree of inverseness

PERIODICAL: Kristallografiya, v.7, no.3, 1962, 358-361

TEXT: Theoretical formulae are derived determining the

effective cross-section for the scattering of slow neutrons in
solid solutions of the spinel type. Spinels are of two types,
normal and inverse which differ in the arrangement of the cations.
The coherent component of the scattering is calculated but not the
incoherent part. The formulae are useful for measuring the
proportions of the cations which are in octahedral and tetrahedral

interstices.

ASSOCIATIONS: Institut fiziki metallov AN SSSR (Institute of
Physics of Metals AS USSR); Imstitut metallurgii
Ural'skogo filiala AN SSSR (Institute of
Metallurgy of the Ural Branch AS USSR)

SUBMITTED: June 17, 1961

APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033!
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MEN', AN,

Calculating short-range order ia spinel-type structures, PFiz.
met. i metalloved. 13 no,61808-816 Je '62, (MIRA 15:7)

1. Institut metallurgii Ural'skogo filiala Akademii nauk.
(Spinel group) (Crystal lattices)
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$/076/62/036/011/001/021

B101/B160
AUTHOR: Men', A. N. (Sverdlovsk)
TITLZ: Theory of redox equilibrium in oxides

2313 - 2316

PERIODICAL: ghurnal fizicneskoy knimii, v. 36, no. 11, 1962,

TEXT: Tne solid solution investigated contains Ni atoms of the'i

{i = 1....n) type in the intersticial sites of a j-type lattice (j=1....m)
<
oS Fi - Hi;

3=

formed by close packed oxygen atoxms. aF/aNi = 0; gl Ni - x
’ i=1

n

. W N, = const, where N‘j is the number of sites in a j sublattice, w, /

iel :

the valency of i-type atoms, and P the free configurational energy of the /
oxide. It is assumed that the i-type atoms can exist in not more than ‘///

. two valence states. The interaction with gaseous O2 is given by:

AWA1 v 0 (=, +w, )4 = AWA2 02" (w
3,1 7 Y2\ A, j,2 ¥ A

-w, )2+ pO, (v, -w Y/ 2,
¢ 2 A1 J 3A AZ A1

2
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Theory of redox equilibriua in oxides B101/B180

wnere :ﬁ is the ratio between the number of sites in the j and the oxygen

[y

sublattices; Cj are the vacancies in the j sublattice due to changes in the

valency of the A atoms (wA > v, ). K is the equilibrium constant of this
2 1
reaction:

K=\ MWWMN%M'umlu(mw“u
w,\ tJ 4 D, 1 1 /A.Aj.ll pO. ) 1 .

(4),

where A are the activities defined by

1 aF 4
R o

ik YAk
ALk

I+ is found that

— 4 Wa, — Ya,
1g po, = RETY { s——lgho-lg K +

1 ar arF Wy, =Wy aF
RN [ —_ 4 2t L g ] ig e} .
kT WA, 14, 2 19N,
Ny aNgh

card 2/4
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s/076/62/036/011/001/021

Theory of redox equilibrium in oxides B101/3180
Where 8P _ 0 kP aN o +1) (=12,
6Nw GNw At
A” At 1

! (10)
oF au )
=+ kT (lnNg, +1). .

aNDA aNDA Oa

N

iyl > .é? is the number of independent
and N = ) a.x +ag (p ={;7), #here N_ i P
P S=1

parameters. Hence

3 .
dlgpy, 41ge LY. U kT
3z, KT (w,, —w,) {El( 1) b“"["”f‘w_,'_*' N ]—i— /
"N 1
g (WA. — '”A|) a*u kT - N 13
L b""o(aN“DAJerA)} ¢=1...N), (13), e

If magnesium oxide is added to wustite: log py = 4ilog Ny + 0.5 log(N1/H)
2

' . 10
- log lKN, + (3/2) log‘(N - N, - Hj/[H - (2 + 1)(H1 + N})U; , where
card 3/4
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Theory of redox eguilibrium in oxides 5101/8180

K, = N y ¥, = N s N, = , N = Z is the coordination number,

h

rel? AR 4 e

1, the number of valency states = 2, and K the equilibrium constant of the
>, 0.5 + (1/2)02'. Addition of Mg0 to

. . . . ~ +
wustite is thus favorable for tne reduction of Fe” .

reaction: Fe2+ + 0.2502 = Fe

ASSOCIATION: Institut metallurgii Ural'skogo filiala AN SSSR (Imstitute ,
of Metallurgy of the Ural Branch AS USSR) /

SUBMITTED: December 27, 1560
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ATTHORS ; Men', A, M., and Sokolov, A. V.

TITLE; Application of the theory of representation tc ordering
binary systemsg

PERIODICAL: Fizika tverdogo tela, v. 5, no, 1, 1963, 78-80

TEXT: The ordering problems are discussed on the example of the AuCu5

molecule with the Fm3m symmetry by taking account of the symmetry of A g
central - symmetric molecules (symmetry group Oh). This is done on the

basis of a theorem and a lemma descrived in thig paper. Theorem: A
finite set M of multicolored poings Mi is agsumed to be given ’ .

(cf.Kristallografiya, 7,490,1962;FMM,14,315,1962). Each symmetry'element
of this set of points will then be contained in a symmetry group con-
structed for the corresponding totality of Mi gingle-colored points i

from M. g is assumed to be an arbitrary symmeiry element of group G of
set M. By definition it is assamed that gM=M or gzaxisZghti =21Mi from
U | i

Card 1/2
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S/181/63/005/001/012/064
Application of the theory of ... B102/B186

which it follows that gMi=Mi. Lemma: the symmetry group Gi of the
single-colored set of points Mi is asgumed to be given., The symmetry

group G of the set M = E:Mi then will be equal to the section Ci(G=iGi).
i .
The totality of the common elements is called gsection of groups. It is
proved that the contrary is not valid. On the basis of these conclusions
the symmetry groups are determined for the 10 irreducible representations
of the groups Oh and Dh' It is concluded that the nature of the sgpectrum

of the central ion depends mainly on the type of the node of the crdered
alloy and, within two spheres, not on more distant neighbors. There are
2 figures and 1 table.

ASSOCTATION: Institut metallurgii Ural'skogo filiala AN S5SR (Institute
of Metallurgy of the Ural Branch of AS USSR); Institut
fiziki metallov AN SSSR, Sverdlovak (Institute of the
Physics of Metals AS USSR, Sverdlovsk)

SUBLUITTED: July 17, 1962

cari 2/2
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‘ ABSTRAC'I.‘ K study was ma.ds of. Batura:bion magnetization in solid. solutions of garnet

- contefning norzmagnetic {ons in tetrahedral and octahedral sites. ‘This study vas o §
< ‘made-with proper calculations for effect of near ‘oxder and was undertaken to refine
. the: magnetization theory of Gilleéo. A comparigson was: made. between theory and o
: ,vexperiment for & golid solution of (l-ec)! gub 3 Fe sub 50 ‘sub 12-xCa ‘sub 3 Fe sub
2.8l sub 30 eub 12. -This ccmgarison ig shown: gra.phica]ly in Flg. L. It ves found
-that. calcula.‘biens involving near order produce & shift in points at the. extremes cf-
« 5 -'the curve representing the rela.tieu of sa.turaticn magnetism to concentration.  Com~ -
’ 'pa.riaon of theory vith experiment ‘may define two pe.rameters s proposed. in theory, :
, * . that'relate. the energies of paired interactionsg Orig. e.rt h&s L figum and 2}
S fommas. :
i R Alﬁ_etallurgical Tnst. BE‘AN, Institute of Semiconductors, Academy of Sciences =
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KURUSHIN, TulN.; MEN', Ayle

Determining the temperature and concentration dependences of the

ambt t unorderad solid solution.
hort=range eor parambters for an n—componen ;
?]k:'. fi:{.!gzhﬁf' 8 no.‘2:1'$ﬁl79 F 163, (MIRA 16:2)

SSSR, Sverdlovake
. titut metallurgii Ural'skogo filiale AN ’
b doe (Solutions, Solid)
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KURUSHIN, Yu,N.; MEN', A.H,

Determining short-range order parameters for three-component
apinels. Fiz, met. i metalloved. 15 no.2:161-165 F '63,
(MIRA 16:4)
1, Ural'skiy lesotekhnicheskiy institut i Institut metallurgii
Ural'skogo filiala Akademii nauk SSSR.
(Spinel group) (Crystal lattices)
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i 33190-66  EWT(1)/EWT (m)/ENP (£)/5TT _1JP(e) _ JD/AT
f?icc NR

' AR6016169 SCURCE CODE: UR/0058/65/000/011/Doo3/noo3

l
AUTHORS ; Druzhinin, v, v,; Kurushin, Yu, N.; Men', A, l.; Heysu, V, Yee; Hikiforov, .
A, Ye.; Cherepanov, V. I, e ) |

BT

8UB CODE: 20

| TITLE:

2
5 Contribution to the theory of energy spectra of pare.magnet{c iona in certein
"] oxides 2
o 21 . | ;
.|, BOURCE: Ref. zh. Fizika, Abs. 11D16 B

" REF SOURCE! Tr. Komia,
-} TopIC TAGS:

1-*ABSTRACT :
.in a erystal with spinel astructure in
| line field. It is shown that allowance for the

' and experimental data on thi

SR

PO_Spektroskopii. AN 6S8R, t. 3, v¥p. 1, 1964, 514-519

paremagnetic ion, spectrum y 100 EANEQGY

Calculations are presented of the energy spectrum of a paramasgnetic ion
imation of the average intraecrystal-
field due to the second and farther
neighbors can exert an appreciable influence on

the interpretation of the spectra
of such ions. Quantitative calculation results are presented for Cr3* in MgAl,0,
8 ion. (Translation of abstract]

S—t—-R— I
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- “r-*rflﬁ/':m,» mm«:/L;As)/ﬂ/wa(n)—c *»r~h/z’ab-10 . IJP(c)/ svfc)/
, L3/ AFE ‘I:: {% 219 R

‘*céns zorz N‘p-ygz;ig;mg% ! RS 5/0181/64/006/007/1“39/1945

Al S ;1 e v |

U‘I‘HOQ' C‘herepanov, V. I.,»r’&en' A. if. ﬁ PR ) o FoAN

.f
'YITI.E* ' Contrzbatlon to tne t‘xeory of the opt:.cal spectrum of cé
- :.on 1_1 spmneﬂ

o - - : :

SOURCm' FlZlKa tverdogo tela, v. 6, no. 7, 1964',\193951945*’

'I‘OPIC TAGS ;’-chtn.cal spect"um, sPlnel, chromlum,. absorptlon band
Leve: transxtlon:; » : . .

: e the :Lnfluence of

“ABS—“‘:‘ACT‘: cg.ntlnulng an earlx:; lnviii:.zii;lg? Z’ie 4}? ‘level, of the

- hbors on_the sp

_ the. s:cozdtzrizrageign with a3 confi guratlon situated in. the octa-

“-ground sta

e zite of an ideal spinel structure (FTT, v. 5, 1630, 1963)é‘--
-.z nors investigate in ireaLnr detail the splitting of the _
0 :staté jevel of a Cr ion situated in the octahedral site of - ]
T MgR1.0,). Hore accurate formulas ‘are obtaa.ned for the energy
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APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R001033!



"APPROVED FOR RELEASE: Wednesday, June 21, 2000 CIA-RDP86-00513R00103:

W2 e R S R R N S T D T _.._.-4;1_-.- g@_-r_* e O S E T G P T e e S vy )

" ACCESS :ou NR-’ AP4041690 B j“-?";i’J;t,ﬁ'*j' e , '4;" :
lach oy s;multannously consxderlng the lnfluence'of flelds w1th oubic -
and -rlgonal aymmetry.; ‘The - theoretlcal results obta;ned are -used for
La W 1nuerpreuat10n of the origin of'two broad optical absorptlcn
z& .38, which are related to quantum transitions due to the strong .
-&LgOQal field of the second neighbors. Arguments are advanced for
TandTagdins e’ thls 1nterpretatlon ‘during the course of compariéon of -
the theoretical results with. ‘the experlnental data. - The need for ad- o
d:.t_koncu. research is 1ndlcated.— OrJ.g. art has- 1 f:.gure, 9. formulas, e :
and i table. LT : ’
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=7".:‘AUEHOR Nmklforcv, «1’\“. Ye., Nle’ﬁ' l\. N.. Cherepanov, V. I -

ﬁ MR

-"SOL?RCE' _—' F.‘LZlka f'verdogo tela, SV 6, ho. ll,A1964, 3288-—3293

'rr:‘-'*"ODIC TAGS'T' Cryst.n}. mpurity, lmnurity content, apectrum 1*ne, line%‘-l

rshxft. ion- palr, ruby, splnel, energy spectrum

- ABCT'{M.T. A group theory is used to calculate “the . :
- enerﬁy ) qpectrum of a paJ.r of ions 1nteract3_ng by excz.tat:.on ex-"?
_'"change. ‘The analys:.s ‘shows' that ‘additional linesshould appear near -
" the line of each individual” z.mpurs.ty ion with increasing impurity=

©ion: concentratlog in the crystal/c Spec:.flc calculations are made
“for a pair of Cr”" ions in x\fhnd in-spinel, for which. experlmental
-7data are. avazlable. The estxmatea for ru‘by show that the sh:nft of
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thg wadltmonal lines rnlative to the R~line i3 on the: order of 102--,?-
S L0 em which agrees ‘with the experEmental data of Ai L. Schawlow_ —_
SRS, T ﬁppl < Phys:~v."33; 395, 1962) for the N-~lines in ‘ruby. The - ‘sign :
- ' of the dlSplacement ‘depends on the sign and direction of the differ-
'{cnce of the dipole moments in the -excited and ground states of the .
- individual ion, and the sign of its charge. Since pairs w1th_both
"}dlrectlona are_present in ruby, ‘additicnal lines. are to be expected
o w:.i.hz.n 102—-103 em~ -0f both the short-wave and 1ong-wave sides’ of
. the R-lines.  The need for additional theoreticai calculations is 1n—
.fdlcated, -especially in view of Symmetry distortions that -can be pro- P
© duced by thermal. vibrations, ‘higher-order nelghbors, or various de-‘fif
© fects. - Oklg‘,art. has: 3 f;gures ‘and -15- formulas. R R

'i%ASQOCIATION-f Ural'skly gesudarstvenny*y universitet zm. A M.;
;Gor‘kogc, Sverdlovsk (Ural State UanEYSLtj} : i -
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ACCESSION NR: AP4023384 : 8/0048/34/028/003/0430/0432

AUTHOR: Men', A.N.; Cherepanov, v, 1,

TITLE; Energy spectrunm of impurity pParamagnetic tons in ideal spinel Lﬁoport, Sym~
posium on Ferromagnetisnp and E‘erroelectricity liald ‘in Leningrad 30 May to 5 June
19627 '

SOURCE; AN SSSR, Izvestiya, Sariya fizicheskaya, v.28, no.3, 1864, 430-432
7 o R i

TOPIC TAGS: spinel structure, paramagnetic ion, impurity lon, election paramagnetic
resonanca

!
,_;
|

ABSTRACT: The splitting of the ground state of a paramagnetic ion having an incon-
plete 3¢ shell, present as an impurity in an ideal spinel structure, is discussed

theoretically, Quantitative calculations ware performed for Cr3+ in MgAl304, and ‘
.the rosults are compared with optical and @lectron baramagnetic resonance (EPR) data l
of other workers. Tha calculations were performed by treating the average field of !
‘the crystal as & perturbation. In order to discuss ions having the 3d0 configura- |
tion with n m 1,...4, 6,:4.9, 1t wag necessary to consider only a single D term and;
a4 single F tarn. Diagrams are given showing the nature of the 8plitting of these tvo;-

A |
Card /3 - . . '
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terms in each of the three possible locations in the lattice. The splitting of an
'F term in the octahedral position was calculated quantitatively for Crd+ ip MgAlp04.

mental ionization potential,. Optical absorption by magnetic dipole -transition should
occur at wave numbers 15,000, 23,400 and 36
sorptions coincide in order of magnitude with the absorption peaks observed by S,V.
Grum-Grzhimaylo (Zap.Vses.mineral.o-va,Vtoraya seriya,87,vy*p.2,1929 (1958)) at
18,000 and 25,000 cu~l, 7o compare the calculated level splitting with EPR data,
the spin Hamiltonian of H.H.L.Pryce (Proc.Phys.Soc.,A,63,25,1950) was employed. With
this it is possible toe deduce the spin-orhit coupling constant from combined opti-
cal and EPR data. The EPR data of R.Stanl-Brada and V.Low (Phys.Rev.,llG,No.S,SGl,
1959) give a value of 88 cen~l for the coupling constant. This is in good agreement
with the value of 91 cm~l for the frec ion. The EPR data of V.A.Atsarkin (Zhur.eksp.
i teor.fiz.,43,No.3(9),839,1962) yield a coupling constant of 120 cw™l, and are
therefore not consistent with the bpticél data nor with the predaent calsulations.
Orig.art.has; 4 formulas and 3 figures, .

| : | \
Card 2/3 " . - ) - o . I
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AUTHOR Men' A N Stafexeva N M. ; Bop’cslovskly, "/'. N. R Zhuravleva M.G

e chermodynafnm *’unc‘mns of sohd soluhons of fel'T‘ltE';'

pendence conflguratlonal mixture entrOpy Sl : o s

CTITLE: Concemmg the determination of the concentration depnndence of some '

A% »
. ;:OURCE ANSSSR Doklady"" v. 1:)7 no. '8, 1964 1441~ 1444

“'Y'V-l':;,’!‘OPIC TAGS ’mermodyn:.mw functmn, sohd so}.utmn fernte concentratlon de- S

B ABSTRA.CT- The statlstlcal computatmn of thermodynamlc functmns of sohd

E - polutions is comphcated because of the large number of parameters which chara¢~

Qcmze the interactions of particles in the solid phase. - Therefore, reasonable ap-'

e pm,n“n tions are needed which give a good agreement with the expeciment - The

r’1mplest: ‘gtatigtical approach ig the computation of the conﬁguratmnal entropy of :
- 'z mixture without consideration of the near order, The change of the. configura-_ !
-+ tional e'qtmp;y 'y Scont. for. the se’hd soluti,ens ef copper ferr;te at a. gwen concen-

e 2
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e i t’*anon e wx’ch copper magnetne is ngen as a- functlon of the ethbrmm aegree 7..
i of inversion of solid solution at a given »emperature and a,of the inverasion of cop-—
p T fe“rlte ‘at the same temperature If the functmn Al{c) is not known, it can be °
,' assumed, in the first approximation, that n= J,c. . For the calculation of ASCORt .
! the results of previous author's work (Fiz, tveral tela, -4, 898 (1962)) are used
Omg art has' 3 fmures and 12 equatxons ;" S : ., :

s mssocm*rrox\r Instltut metallurgh Svepdlovsk (msntute of Metallurgy)
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Thermodynamic analysis of equilibrium i. the dissociation
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Determination of the concsntration dependence of the activity
of components for simple binary oxides. Dokl, AN SSSR 159 no.4:
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ANTSHCHENKO, R.I.; NIKOLAYEV, A.P.; MEN!,
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Calculation of parameters characterizing the emergy spectrum
of impurity ions in erystal fields of various symmetry. Teoret,
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1. Institut metallurgii, Sverdlovsk, Subtmitted July 5, 1965,
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TITLE: On tha calcu‘* a“ions of the v)ax:an‘eters cf i.he snln_Hamil—r’
toaians of . cr? + An thl P ,

| SQURC“’ F*ﬁlka Lverdogo Lala, V. 7, no. 1, 1965. 282~283V,LE;§7‘“
zAGS: Ao a7 a7
TOPIC TAGS°~ ‘spin Hami ltom.an, epergy SPGL.LWIJJ chronu.um.- magnesg_um z»r-._'
Comp ound,_ wave functmon, v spz_nel e i = , T

_».;_.ST .Af‘}”f]:n an earller paperﬁ_ (FTT. v.36, 193 1964) thefauthors Ry

2 3 ‘depend -on-the parameters’ By of-
utal f:.elci, the parameters ‘of the spi n-Ham_ItonJ.an ‘a¥e ‘also
ons:of bi.: ‘Formulas are. -derived for the’ sp:.n-ﬁama.ltoman' -
teru cn this basis and are. ccmnarcd with’ the e:marlmental
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: AUTHORSL Samokhvalov, A. A.,‘Men . A. N.J ;::- _f, 0\8 R
TITLE-' Ccncerning ‘the energy spectrum of the Fezf don in connec¥
t:.on w:.th the electric conduct;.v;ty of ferrx.i:e-—sp:.nelsvi,{-‘,, SICER PR

4"sounc3 ; Fiz;ka tverdogo tela. v. 7,‘no. 1, 1965, 283-285 .

TDPIC TAGS. ferr:.te, splnel, electr:.c conauctn.v;.ty, energy Spectrum
1ron - : ' : : e R

ABSTRACT- To explaln the rature of tne energy gap observed ‘in: fer—"
rlte-stnels between the ‘ground . (nonconducting)- and excited - (con—~‘
ducta.ng) leve1 8, amountmg to 0.01~~0.02 eV, the authors. have “cal-
culated the levél scheme of the divalent ion of. :x.ron? placed in the_
"octa:nedral site 16(d) of spinel, with" acccfunt ‘of the spin-orbit- :
: .-,;'.!.‘he calculata.ons are: baserl on an. eerlier papa:: by one
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“'and when the lntcraction of the terms is neglected, the value oh-';

j*alnea for: ‘the gap is’ ~0.01 ov.r If the repu181on ‘of the terms is
:taken 1n;o account, then ‘the gap will. bz}dependent on.the - composi-
S kdon and- structure of the host Lattice. Although the ‘gap has been
e nxperlmentally shown to -increase notlceably with- decreasing number .~ F
" of divalent iron ions, there are not enough data to calculate this: . B
R depe'xdence 4'l’u=:t.u'e'm»c:'a&dy. Orig. art. has: 5 Lormulas. ' :

_pssoczmzon-f Tnstitut £iziki metallov AN SSSR (Tnstitute of Metal = . %
- ' pPhysics AN 8SSR); Institut matalluzgxi Aﬂ SSSR. Sverdlovsk,(lnstl-,;a
_tute of ﬁetallquy AN SaSR) o 4 , T

SUBMITEEDY »233&164 i e ;i 'fﬂsczf —00-- < ;susi,—ccnzg‘;;ss}iém K

- OTHER: .-_—oos
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TJ\d"ﬂOR* Chudakov V S.

i T}:TLF Calculatmn of *he elastic bmdmg cctmfficient.; and conpressib:.litv of
: spxncls { ’:, e

7;'souRcLA Flzika tverdcgc tela, v, /, ‘no. 7, 1955 2234 2256

;:'TOPIC‘TAGS' crystallography, splnel structure, spectrum ana1131s, elastlc modulus )
© |ASSTRACT: Elastic constants and compress.z.bzls.‘cz.eu of some fermtes were calculated
“jfrem the frequoncy spectrum of a spinel-type linear series, .The valués of the fre-
" jquencies were obtained by using data from the literature. - An analysis of the ex-.
*'-parzmental data showed that for isomorphic displacement of one of the cations,. the
“iiow. frequency band- of therlnfrarad spectrum changed slightly" and’ this resulted in- -
-joscillations of the llghter oxygen atoms in the spinel lattice. Theoretical and -
experimental results for the frequencies of spinel-type linear series were. tabulat-
“led for. Pagoq, NlFeQOQ, CoFeg0y and ZnFeZOq, ‘along with the force constants K; and -

To unxcn were. derived: from the. -maximum -and minimum frequenciés:of the 1nfrared speci
X Tha’c resozbillty, l/B, was ca‘cul ed frcm the followxng formula' :
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- M)eac dg is the lat‘clce parameter and

2(14—1)

L ‘Jalues of l/B for some of thé qpmels are given in tablp 1 of the Enclosure. Calcu-'
jlaticns for the approximate linear model gave two colleative values for tho elastic
:jconstants., -and thus for the theorencai ecal culatlon of compresmbility. Orig-
jh$~ ztmnw.'~ o B T ,

' LNCL' 01
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Statistical-thermodynamic aspect of spinel-type solid solutiona,
Dokl. AN SSSR 163 no.l:144-146 J1 65, (MIRA 1837)
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BOGOSLOVSKTY, V.N.; MEN', A.N.; CHUFAROV, G.I.

' i i i clation of ferrites.,
Thermodynamic enalyais of equllibrium in the disgociat bte
Dokl. AN SSSR 163 no.33671-673 J1 165. (MIRA 1857)
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